A 21-year-old white male with maxillary hypoplasia, otherwise in good health, was scheduled for a maxillary advancement with iliac bone graft. A nasal intubation was planned.
The patient received premedication of pethidine 80 mg, droperidol 1.25 mg, and secobarbital 200 mg intramusculary at 0615 hrs, and was calm on arrival in the operating room at 0710. Respiratory rate was 14/min. Fentanyl 150 J-lg and diazepam 7.5 mg were administered intravenously over the next 20 minutes, and respiratory rate decreased to 10 slow, deep breaths/min. The patient was barely rousable. Oxymetazoline hydrochloride 0.05070 spray and 10070 cocaine on a cotton swab were applied to the right nostril and nasopharynx. Transtracheal anaesthesia was not administered, nor *\t1.D., A~:-.i~tant Plofc-;:-.or.
Addrc~" for Reprinh: Jmeph A. Stirt, \1.0., Department of Aneqh~"lology, UCLA School of \1cdicine. La') Angde:-., CA 90024, U.S.A. was a superior laryngeal nerve block performed.
An uncut 7.5 mm internal diameter plastic endotracheal tube lubricated with 2070 lignocaine jelly was easily passed into the nasopharynx via the right nostril. Breath sounds from the tube were easily heard. The tube was blindly and smoothly passed to the 28 cm mark without any patient movement, the lack of which was noted with some surprise. The patient continued to breathe regularly IO/min., but was unresponsive to verbal command. The endotracheal tube cuff was inflated and barely palpable at the sternal notch. The tube was attached to the circle system with 100070 O 2 flowing at 4 litres/min. The 2 litre reservoir bag rhythmically emptied and refilled 10 times/min., approximately 150-200 ml/breath, as spontaneous respiration continued. However, no chest movement accompanied deflation or inflation of the reservoir bag when respiration was spontaneous. Air could be felt exiting from the endotracheal tube 10 times/min. Positive pressure ventilation produced mild bilateral chest expansion and breath sounds which were faint but present in both midaxillary lines. Vital signs were stable, BP 130170, pulse 80 and regular, and the patient's colour appeared normal.
Although the endotracheal tube seemed to be properly placed, it was not secured. Direct laryngoscopy was attempted but the larynx could not be visualised. The specialist anaesthetist in attendance was still not convinced that the tube was properly placed in view of the faint breath sounds and mild bilateral chest expansion with positive pressure ventilation.
At this time, the sound of flowing gas was noted near the patient's head. Investigation revealed that gas was exiting through the patient's left nostril, and that gas flow and sound intensity increased with increased gas flow from the anaesthesia machine. The pilot tube of the endotracheal tube cuff remained inflated. The possibility of the endotracheal tube cuff being in the larynx at vocal cord level with a subsequent leak was considered, and the tube was advanced distally 2 cm, with no change in gas leak. Oesophageal intubation was considered the most likely explanation for the leak in the system, and the tube was withdrawn.
Breath sounds were again easily heard with the tube in the hypopharynx. The patient, still unrousable, bucked once as the tube was advanced blindly. Loud breath sounds consistent with endotracheal intubation were heard. The tube was attached to the circle system, and positive pressure ventilation produced loud breath sounds in both midaxillary lines and marked bilateral chest expansion. The cuff was easily palpable at the sternal notch. The reservoir bag moved approximately 400-500 ml with each spontaneous respiration. The tube was secured and the operation performed without incident.
DISCUSSION
Several procedures commonly used to verify correct placement of an endotracheal tube were misleading in the case reported above. A spontaneously ventilating patient with a "tidal volume" of 150-200 ml, with palpable air movement from the endotracheal tube, in whom positive pressure ventilation produced bilateral chest expansion and audible breath sounds, and whose endotracheal tube cuff seemed properly positioned at the sternal notch, was in fact oesophageally intubated.
Previous reports l -3 have pointed out that the "feel" of the rebreathing bag associated with normal lung compliance, auscultation of what seem to be normal breath sounds while compressing the rebreathing bag, and the characteristic appearance of bilateral chest movement on inflation may all be associated with oesophageal intubation. Investigation in a cadaver of the mechanism by which oesophageal intubation and ventilation mimicked endotracheal intubation showed that the most likely cause was" ... the flat oesophagus distending into a firm tube which lifted the heart and mediastinal structures forward, thus elevating the sternum and ribs" . 3 Palpation of the endotracheal tube cuff in the neck has been advocated as a test of proper tube placement,2.3 although in the case we report above it was at first misleading. Spontaneous movement of the reservoir bag during spontaneous respiration has been termed the most reassuring way of checking tube location,2 but this too was misleading.
One stud y4 has demonstrated a "tidal volume" of over 50 ml in and out of an endotracheal tube placed in the oesophagus of a spontaneously breathing 65-year-old woman during halothane anaesthesia, and "tidal volumes" of up to 180 ml from oesophageal tubes were reported by the same investigator. 4 These findings were made in patients with concomitant respiratory obstruction resulting from temporary occlusion of properly placed endotracheal tubes.
Respiratory obstruction may have been present in the case reported above, since no chest wall movement accompanied spontaneous respiration and reservoir bag emptying and refilling. The lack of chest wall motion may have been due to offsetting factors: the tendency of the chest to retract during inspiration in the presence of respiratory obstruction may have been counteracted by oesophageal distension and elevation of the sterum and ribs l • 2 during oesophageal inflation, as well as by upward displacement of the diaphragm and outward movement of the lower chest resulting from inflation of the stomach. l A recent reportS found that approximately 150/0 of all major anaesthetic-related catastrophes resulting in death or brain damage resulted from placement of an endotracheal tube in the oesophagus. This was easily the most common of all causes of major disaster. It is thus imperative that the anaesthetist be certain of correct placement of every endotracheal tube inserted.
In summary, a case of oesophageal intubation is described which masqueraded as The patient had previously undergone tIve operations, including lumbar laminectomy and spinal fusions. The following agents had been used; thiopentone (twice), phenobarbitone, propanidid, diazepam, pethidine, papaveretum, pentazocine, promethazine, hyoscine, halothane (on four occasions), succinylcholine (twice) and tubocurarine (on three occasions). After a spinal fusion, abdominal pain occurred on the 12th post operative day. Urinary retention requiring catheterisation had occurred post operatively on two occasions.
Ten weeks before this admission, he had had his first episode of chest pain.
He was said to be pulseless when found by ambulance officers and resuscitated. After coronary angiography, subsequently performed under local anaesthesia with supplementary intravenous diazepam and atropine, he was transferred to St. Vincent's Hospital for surgery. At that time he was taking sorbide nitrite 5 mg sublingually every two hours and 20 mg orally every four hours, propranolol 80 mg orally four times a day, and glyceryl trinitrate ointment applied to the chest three times a day.
Examination at this time revealed slurred speech, very poor memory and skin changes suggestive of porphyria. Serum uric acid
